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(67)  The presentinvention provides a multifunctional
high-voltage connector and a battery product. The mul-
tifunctional high-voltage connector includes: a fuse, a
socket, and a plug. The socket includes a base and a
socket terminal. The plug includes a seat and a plug ter-
minal. The base includes: a first main body portion; a first
accommodating portion, protruding from the first main
body portion; and a second accommodating portion, pro-
truding from the first main body portion and provided to
be spaced apart from the first accommodating portion.
The fuse is accommodated in the first accommodating
portion. At least a part of the socket terminal is accom-
modated in the second accommodating portion. The seat
of the plug is inserted into the second accommodating
portion of the base. Because an on/off connection part
and a circuit protection part of the multifunctional
high-voltage connector are separately provided, size and
weight of the plug are independent of the fuse; when the
multifunctional high-voltage connector needs to be
closed or opened, it is only necessary to insert the plug
into the socket or disconnect the plug from the socket.

MULTIFUNCTIONAL HIGH-VOLTAGE CONNECTOR AND BATTERY PRODUCT

Based on a positional relationship among the fuse, the
plug and the socket, the plug is small in size and light in
weight, thereby facilitating assembly between the plug
and the socket.
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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of connector technologies, in particular, to a multifunctional high-
voltage connector and a battery product.

BACKGROUND

[0002] With the rapid development of the new energy industry, requirements for convenience of operation interfaces
of battery products (such as battery packs or high-voltage boxes) continue to increase, and manual service disconnect
(MSD, Manual Service Disconnect) which are most frequently used are first considered. An MSD usually includes a
fuse, a socket (including a base and a socket terminals) and a plug (including a seat and a plug terminal), and the MSD
realizes on/off of high-voltage electric connection in a battery product by means of inserting the plug terminal into the
socket terminal or disconnecting the plug terminal from the socket terminal.

[0003] For the traditional MSD, the fuse is integrated on the plug. As the battery product requires more and more
current, in order to protect the battery in the battery product, the size of the fuse is also getting larger so that the size of
the plug is larger and the weight is heavier, thus increasing difficulty of assembly between the socket and the plug.

SUMMARY

[0004] In view of the problem in the background, an objective of the present invention is to provide a multifunctional
high-voltage connector and a battery product, where the plug of the multifunctional high-voltage connector is small in
size and light in weight, facilitating assembly between the plug and the socket; when it is applied to the battery product,
assembly efficiency of the battery product is improved, and the battery product is easy to maintain.

[0005] In orderto achieve the above objective, the present invention provides a multifunctional high-voltage connector
including: a fuse; a socket; and a plug. The socket includes: a base; and a socket terminal fixedly mounted to the base.
The plug includes: a seat; and a plug terminal fixedly mounted to the seat. The base includes: a first main body portion;
a first accommodating portion, protruding from the first main body portion in a thickness direction; and a second accom-
modating portion, protruding from the first main body portion in the thickness direction and provided to be spaced apart
from the first accommodating portion in a length direction; the fuse is accommodated in the first accommodating portion,
at least a part of the socket terminal is accommodated in the second accommodating portion, and the seat of the plug
is inserted into the second accommodating portion of the base in such a way that the plug terminal is inserted into the
socket terminal.

[0006] The socket terminal includes: a first terminal connected to the fuse; and a second terminal provided to be
spaced apart from the first terminal; and the plug terminal includes: a third terminal inserted into the first terminal; and
a fourth terminal inserted into the second terminal and connected to the third terminal.

[0007] The first terminal includes: a first holding portion embedded in the first main body portion of the base; a first
inserting portion accommodated in the second accommodating portion; and a first connecting portion accommodated
in the first accommodating portion and connected to the fuse. The second terminal includes: a second holding portion
embedded in the first main body portion of the base; a second inserting portion accommodated in the second accom-
modating portion; and a second connecting portion extending from the first main body portion. The third terminal is
inserted into the first inserting portion of the first terminal, and the fourth terminal is inserted into the second inserting
portion of the second terminal.

[0008] The first inserting portion is accommodated in the third terminal, and the second inserting portion is accommo-
dated in the fourth terminal. The third terminal includes a first elastic clamping portion for clamping the first inserting
portion. The fourth terminal includes a second elastic clamping portion for clamping the second inserting portion.
[0009] The socket further includes a mounting shell. The mounting shell includes: a third main body portion; a first
extending portion protruding from the third main body portion in the thickness direction; and a through hole running
through the third main body portion in the thickness direction. The first accommodating portion of the base is accom-
modated in the first extending portion of the mounting shell, and the second accommodating portion extends from the
mounting shell via the through hole.

[0010] The base further includes a third accommodating portion provided to be spaced apart from the first accommo-
dating portion in the length direction. The multifunctional high-voltage connector further includes: a first adapter piece
embedded in the first main body portion of the base, where a first end portion of the first adapter piece is located in the
first accommodating portion and connected to the fuse, and a second end portion of the first adapter piece is located in
the third accommodating portion; and a first wiring harness assembly fixed to the mounting shell of the socket, where a
part of the first wiring harness assembly is located in the third accommodating portion of the base and connected to the
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second end portion of the first adapter piece.

[0011] The multifunctional high-voltage connector further includes: a second adapter piece; a mounting base mounted
with the second adapter piece and fixed to the mounting shell; and a second wiring harness assembly fixed to the
mounting shell and connected to the second adapter piece.

[0012] The mounting base includes: a fifth main body portion; and a fifth accommodating portion protruding from the
fifth main body portion in the thickness direction T. The second adapter piece is embedded in the fifth main body portion,
a third end portion of the second adapter piece is located in the fifth accommodating portion, and a fourth end portion
of the second adapter piece is located outside the fifth main body portion. A part of the second wiring harness assembly
is located in the fifth accommodating portion of the mounting base and connected to the third end portion of the second
adapter piece.

[0013] The present invention further provides a battery product including: a case body; a battery assembly; and the
multifunctional high-voltage connector described above. The battery assembly is accommodated in the case body; the
socket of the multifunctional high-voltage connector is fixedly mounted to the case body, and at least a part of the socket
terminal of the socket extends into the case body and is connected to the battery assembly.

[0014] The battery assembly includes a first output pole and a second output pole. The multifunctional high-voltage
connector further includes: a second adapter piece; and a second wiring harness assembly connected to the second
adapter piece. The first output pole of the battery assembly is connected to the socket terminal, and the second output
pole is connected to the second adapter piece.

[0015] The present invention has the following beneficial effects:

[0016] In the multifunctional high-voltage connector, the socket and the plug constitute an on-off connection part of
the multifunctional high-voltage connector, and the fuse constitutes a circuit protection part of the multifunctional high-
voltage connector. Because the on/off connection part and the circuit protection part of the multifunctional high-voltage
connector are separately provided, size and weight of the plug are independent of the fuse; when the on/off connection
part of the multifunctional high-voltage connector needs to be closed or opened, it is only necessary to insert the plug
into the socket or disconnect the plug from the socket. Therefore, based on a positional relationship among the fuse,
the plug and the socket, the plug is small in size and light in weight, thereby facilitating assembly between the plug and
the socket, whereby improving assembly efficiency of the battery product. When maintenance is needed for the battery
product, the plug is simply directly unplugged from the socket. The operation is simple, time-saving and labor-saving,
and maintenance efficiency is improved.

O BRIEF DESCRIPTION OF DRAWINGS
[0017]

FIG. 1 is a perspective view of a battery product according to the present invention.

FIG. 2 is a schematic view of an electrical connection relationship of the multifunctional high-voltage connector in
FIG. 1.

FIG. 3 is an exploded view of the multifunctional high-voltage connector in FIG. 1.

FIG. 4 is an assembly view of FIG. 3.

FIG. 5 is a back view of FIG. 4.

FIG. 6 is a perspective view of the multifunctional high-voltage connector in FIG. 4 with the plug, the first cover plate,
the second cover plate and the third cover plate removed.

FIG. 7 is a perspective view of the multifunctional high-voltage connector in FIG. 6 with the first wiring harness
assembly and the second wiring harness assembly removed.

FIG. 8 is a perspective view of the multifunctional high-voltage connector in FIG. 7 with the mounting shell of the
socket removed.

FIG. 9 is a perspective view of the socket of the multifunctional high-voltage connector of the present invention.
FIG. 10 is a perspective view of the mounting shell in FIG. 9.

FIG. 11 is a perspective view of the plug of the multifunctional high-voltage connector of the present invention.
FIG. 12 is a back view of FIG. 11.

[0018] Reference numerals are explained as follows:

1 case body 231 seat

2 multifunctional high-voltage connector 2311 second main body portion
21 fuse 2312 outer shell

211 fourth main body portion 2313 accommodating groove
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(continued)

212 first protrusion portion

213 second protrusion portion
22 socket

221 base

2211 first main body portion
2212 first accommodating portion
22121 first boss

22122 second boss

2213 second accommodating portion
2214 third accommodating portion
2215 guide post

222 socket terminal

2221 first terminal

22211 first holding portion
22212 first inserting portion
22213 first connecting portion
2222 second terminal

22221 second holding portion
22222 second inserting portion
22223 second connecting
portion

223 mounting shell

2231 third main body portion
2232 first extending portion
22321 first groove

2233 through hole

2234 second extending portion
22341 second groove

2235 third extending portion
22351 third groove

224 first interlocking structure
23 plug

2314 mounting post

2315 rocker arm

23151 guide groove

232 plug terminal

2321 third terminal

23211 first elastic clamping portion
2322 fourth terminal

23222 second elastic clamping portion

233 connecting piece

234 second interlocking structure
24 first adapter piece

241 first end portion

242 second end portion

25 first wiring harness assembly
26 second adapter piece

261 third end portion

262 fourth end portion

27 mounting base

271 fifth main body portion

272 fifth accommodating portion

28 second wiring harness assembly
2A first cover plate

2B second cover plate

2C third cover plate

2D sealing gasket

2E first sealing washer

2F second sealing washer
2G third sealing washer

T thickness direction

L length direction

W width direction

DETAILED DESCRIPTION

[0019] The multifunctional high-voltage connector and the battery product according to the present invention will be
described hereunder in detail with reference to the accompanying drawings.

[0020] With reference to FIG. 1, a battery product according to the present invention includes a case body 1, a battery
assembly (not shown) and a multifunctional high-voltage connector 2. The battery assembly is located inside the case
body 1 and includes a first output pole and a second output pole. The multifunctional high-voltage connector 2 is fixedly
mounted to the case body 1 and electrically connected to the battery assembly. The battery product may be a battery
pack or a high-voltage box.

[0021] Withreference to FIG. 2to FIG. 12, the multifunctional high-voltage connector 2 may include a fuse 21, a socket
22, aplug 23, a first adapter piece 24, a first wiring harness assembly 25, a second adapter piece 26, a mounting base
27, a second wiring harness assembly 28, a first cover plate 2A, a second cover plate 2B, a third cover plate 2C, a
sealing gasket 2D, a first sealing washer 2E, a second sealing washer 2F and a third sealing washer 2G.

[0022] In order to achieve electrical connection between the inside and outside of the battery product, with reference
to FIG. 2, the first output pole of the battery assembly is electrically connected to an other apparatus external to the
battery product through the first wiring harness assembly 25 of the multifunctional high-voltage connector 2, and the
second output pole is electrically connected to the other apparatus external to the battery product through the second
wiring harness assembly 28 of the multifunctional high-voltage connector 2, whereby the first output pole and the second
output pole of the battery assembly, the first wiring harness assembly 25 and the second wiring harness assembly 28
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form a high-voltage connection circuit together with the other apparatus. The other apparatus may be another battery
pack or high-voltage box.

[0023] With reference to FIG. 1, the socket 22 of the multifunctional high-voltage connector 2 is fixedly mounted to
the case body 1, and the plug 23 is configured to insert into or disconnect from the socket 22 so as to control on-off of
the high-voltage connection circuit.

[0024] With reference to FIG. 3, FIG. 6, FIG. 8 and FIG. 9, the socket 22 may include a base 221, a socket terminal
222, a mounting shell 223 and a first interlocking structure 224. With reference to FIG. 2, FIG. 3, and FIG. 11, the plug
23 may include a seat 231, a plug terminal 232, a connecting piece 233 and a second interlocking structure 234.
[0025] The base 221 of the socket 22 and the seat 231 of the plug 23 are made of an insulating material, the socket
terminal 222 is fixedly mounted to the base 221, and the plug terminal 232 is fixedly mounted to the seat 231.

[0026] With reference to FIG. 3, FIG. 6, FIG. 8 and FIG. 9, the base 221 may include: a first main body portion 2211;
a first accommodating portion 2212, protruding from the first main body portion 2211 in a thickness direction T; and a
second accommodating portion 2213, protruding from the first main body portion 2211 in the thickness direction T and
provided to be spaced from the first accommodating portion 2212 in a length direction L. The fuse 21 is fixed to the base
221 and accommodated in the first accommodating portion 2212, at least a part of the socket terminal 222 is accom-
modated in the second accommodating portion 2213, and the seat 231 of the plug 23 is inserted into the second
accommodating portion 2213 of the base 221 in such a way that the plug terminal 232 is inserted into the socket terminal
222.

[0027] In the multifunctional high-voltage connector 2, the socket 22 and the plug 23 constitute an on-off connection
part of the multifunctional high-voltage connector 2, and the fuse 21 constitutes a circuit protection part of the multifunc-
tional high-voltage connector 2. The on-off connection part of the multifunctional high-voltage connector 2 controls on-
off of the high-voltage connection circuit, and the circuit protection part renders overload protection on the high-voltage
connection circuit.

[0028] Because the on/off connection part and the circuit protection part of the multifunctional high-voltage connector
2 are separately provided, size and weight of the plug 23 are independent of the fuse 21; when the on/off connection
part of the multifunctional high-voltage connector 2 needs to be closed or opened, it is only necessary to insert the plug
23 into the socket 22 or disconnect the plug 23 from the socket 22. Therefore, based on a positional relationship among
the fuse 21, the plug 23 and the socket 22, the plug 23 is small in size and light in weight, thereby facilitating assembly
between the plug 23 and the socket 22, whereby improving assembily efficiency of the battery product. When maintenance
is needed for the battery product, the plug 23 is directly unplugged from the socket 22. The operation is simple, time-
saving and labor-saving, and maintenance efficiency is improved. In addition, because the assembly between the plug
23 and the socket 22 is simple, it helps to reduce arisk of electrical connection failure resulting from an improper operation.
[0029] With reference to FIG. 11, the seat 231 of the plug 23 may include: a second main body portion 2311 fixedly
mounted to the plug terminal 232; and an outer shell 2312 located on a circumferential outer side of the second main
body portion 2311 and forming an accommodating groove 2313 with the second main body portion 2311. When the on-
off connection part of the multifunctional high-voltage connector 2 is closed, the second main body portion 2311 of the
seat 231 is accommodated in the second accommodating portion 2213 of the base 221, and the peripheral wall of the
second accommodating portion 2213 of the base 221 is accommodated in the accommodating groove 2313 of the seat
231.

[0030] With reference to FIG. 11 and FIG. 12, the seat 231 may further include: a mounting post 2314 protruding from
the outer shell 2312; and a rocker arm 2315 slidably connected to the mounting post 2314.

[0031] With reference to FIG. 3 and FIG. 8, the base 221 of the socket 22 may further include a guide post 2215
protruding from the outer surface of the second accommodating portion 2213. With reference to FIG. 12, the rocker arm
2315 may be provided with a guide groove 23151. When the rocker arm 2315 slides relative to the mounting post 2314,
the guide post 2215 slides along the guide groove 23151.

[0032] Specifically, the guide groove 23151 may include a first end and a second end. After the plug 23 is fully inserted
into the socket 22, in order to further fix the plug 23 to the socket 22, the rocker arm 2315 may be manually operated to
slide the guide post 2215 to the first end of the guide groove 23151, at this point, the first end of the guide groove 23151
is engaged with the guide post 2215 to enable the guide post 2215 of the socket 22 to be fixed to the rocker arm 2315
of the plug 23; when there is a need to unplug the plug 23 from the socket 22, the rocker arm 2315 is first manually
operated to slide the guide post 2215 to the second end of the guide groove 23151, at this point, a fixed connection
between the rocker arm 2315 of the plug 23 and the guide post 2215 of the socket 22 is released, and then the plug 23
is simply unplugged from the socket 22.

[0033] With reference to FIG. 2, FIG. 3, and FIG. 6-FIG. 9, the socket terminal 222 may include: a first terminal 2221
connected to the fuse 21; and a second terminal 2222 provided to be spaced apart from the first terminal 2221. With
reference to FIG. 2 and FIG. 11, the plug terminal 232 may include: a third terminal 2321 inserted into the first terminal
2221; and a fourth terminal 2322 inserted into the second terminal 2222 and connected to the third terminal 2321. A
part of the second terminal 2222 of the socket terminal 222 extends into the case body 1 and is connected to the first
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output pole of the battery assembly to connect the multifunctional high-voltage connector 2 into the high-voltage con-
nection circuit of the battery product.

[0034] Specifically, with further reference to FIG. 2, FIG. 3, and FIG. 6 to FIG. 7, the first terminal 2221 may include:
a first holding portion 22211 (in an L-shaped structure) embedded in the first main body portion 2211 of the base 221;
afirst inserting portion 22212 accommodated in the second accommodating portion 2213; and a first connecting portion
22213 accommodated in the first accommodating portion 2212 and connected to the fuse 21. The second terminal 2222
may include: a second holding portion 22221 embedded in the first main body portion 2211 of the base 221; a second
inserting portion 22222 accommodated in the second accommodating portion 2213; and a second connecting portion
22223 extending from the first main body portion 2211.

[0035] With reference to FIG. 5, the second connecting portion 22223 of the second terminal 2222 extends into the
case body 1 and is connected to the first output pole of the battery assembly.

[0036] The third terminal 2321 is inserted into the first inserting portion 22212 of the first terminal 2221, and the fourth
terminal 2322 is inserted into the second inserting portion 22222 of the second terminal 2222. The third terminal 2321
and the first inserting portion 22212 of the first terminal 2221 are consistent in number, and the fourth terminal 2322 and
the second inserting portion 22222 of the second terminal 2222 are consistent in number.

[0037] It should be noted here that, based on the battery product’s requirements on current in the high-voltage con-
nection circuit, the number of the first inserting portion 22212 of the first terminal 2221 and the second inserting portion
22222 of the second terminal 2222 can be appropriately set.

[0038] With reference to FIG. 11, the third terminal 2321 and the fourth terminal 2322 are embedded in the second
main body portion 2311 of the seat 231.

[0039] With reference to FIG. 2, the first inserting portion 22212 may be accommodated in the third terminal 2321,
and the second inserting portion 22222 may be accommodated in the fourth terminal (2322). Specifically, the third
terminal 2321 may include a first elastic clamping portion 23211 for clamping the first inserting portion 22212. The fourth
terminal 2322 may include a second elastic clamping portion 23222 for clamping the second inserting portion 22222.
[0040] In order to achieve connection between the fourth terminal 2322 and the third terminal 2321, with reference to
FIG. 2, the plug 23 may further include: a connecting piece 233 connected to both the fourth terminal 2322 and the third
terminal 2321.

[0041] The mounting shell 223 of the socket 22 is fixedly mounted to the case body 1 outside the case body 1, the
base 221 is fixedly mounted to the mounting shell 223 and at least a part of it is located inside the case body 1. Here,
the mounting shell 223 renders insulation protection for the part of the multifunctional high-voltage connector 2 outside
the case body 1, while the base 221 renders insulation protection for the part of the multifunctional high-voltage connector
2 inside the case body 1, whereby contributing to improvement of reliability and safety of the battery product.

[0042] With reference to FIG. 3 to FIG. 7 as well as FIG. 9 and FIG. 10, the mounting shell 223 may include: a third
main body portion 2231; a first extending portion 2232 protruding from the third main body portion 2231 in the thickness
direction T; and a through hole 2233 running through the third main body portion 2231 in the thickness direction T. The
first accommodating portion 2212 of the base 221 is accommodated in the first extending portion 2232 of the mounting
shell 223, and the second accommodating portion 2213 extends from the mounting shell 223 via the through hole 2233.
[0043] With reference to FIG. 6 to FIG. 8, the base 221 may further include a third accommodating portion 2214
configured to be spaced apart from the first accommodating portion 2212 in the length direction L. The first adapter piece
24 is embedded in the first main body portion 2211 of the base 221, where a first end portion 241 of the first adapter
piece 24 is located in the first accommodating portion 2212 and connected to the fuse 21, and a second end portion
242 of the first adapter piece 24 is located in the third accommodating portion 2214.

[0044] With reference to FIG. 6, FIG. 7 and FIG. 10, the mounting shell 223 may further include a second extending
portion 2234 protruding from the third main body portion 2231 in the thickness direction T. The third accommodating
portion 2214 of the base 221 is accommodated in the second extending portion 2234 of the mounting shell 223. The
first wiring harness assembly 25 is fixed to the second extending portion 2234 of the mounting shell 223, and a part of
the first wiring harness assembly 25 is located in the third accommodating portion 2214 of the base 221 for connection
to the second end portion 242 of the first adapter piece 24.

[0045] With reference to FIG. 2 and FIG. 3, the fuse 21 may include: a fourth main body portion 211; a first protruding
portion 212 formed at one end of the fourth main body portion 211 in the length direction L; and a second protruding
portion 213 formed at the other end of the fourth main body portion 211 in the length direction L. The first protruding
portion 212 of the fuse 21 is connected to the first connecting portion 22213 of the first terminal 2221, and the second
protruding portion 213 is connected to the first end portion 241 of the first adapter piece 24. The base 221 can be formed
by injection molding on the integration of the socket terminal 222, the fuse 21 and the first adapter piece 24 that have
finished to be connected.

[0046] With reference to FIG. 8, the first accommodating portion 2212 may be provided with: a first boss 22121; and
a second boss 22122 provided to be spaced apart from the first boss 22121. The fourth main body portion 211 of the
fuse 21 is located between the first boss 22121 and the second boss 22122, the first protruding portion 212 is located
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on the first boss 22121, and the second protruding portion 213 is located on the second boss 22122.

[0047] With reference to FIG. 10, the first extending portion 2232 of the mounting shell 223 may be provided with a
first groove 22321. With reference to FIG. 3 and FIG. 4, the first cover plate 2A is assembled to the first extending portion
2232, and the first sealing washer 2E is accommodated in the first groove 22321 and connects the first cover plate 2A
and the first extending portion 2232 in a sealing way.

[0048] With reference to FIG. 10, the second extending portion 2234 of the mounting shell 223 may be provided with
a second groove 22341. With reference to FIG. 3 and FIG. 4, the second cover plate 2B is assembled to the second
extending portion 2234, and the second sealing washer 2F is accommodated in the second groove 22341 and connects
the second cover plate 2B and the second extending portion 2234 in a sealing way.

[0049] With reference to FIG. 3, FIG. 6 and FIG. 7, the mounting base 27 is fixed to the mounting shell 223, and the
second adapter piece 26 is mounted to the mounting base 27.

[0050] Specifically, with reference to FIG. 3, the mounting base 27 may include: a fifth main body portion 271; and a
fifth accommodating portion 272 protruding from the fifth main body portion 271 in the thickness direction T. The second
adapter piece 26 is embedded in the fifth main body portion 271 of the mounting base 27, the third end portion 261 of
the second adapter piece 26 is located in the fifth accommodating portion 272, and the fourth end portion 262 of the
second adapter piece 26 is located outside the fifth main body portion 271. Moreover, a part of the fifth main body portion
271 of the mounting base 27 is located in the case body 1 in such a way that the fourth end portion 262 of the second
adapter piece 26 is connected to the second output pole of the battery assembly.

[0051] With reference to FIG. 6, FIG. 7, and FIG. 10, the mounting shell 223 may further include a third extending
portion 2235 protruding from the third main body portion 2231 in the thickness direction T. The fifth main body portion
271 of the mounting base 27 is located on a side where the third main body portion 2231 of the mounting shell 223 faces
away from the third extending portion 2235, and the fifth accommodating portion 272 is accommodated in the third
extending portion 2235. The second wiring harness assembly 28 is fixed to the third extending portion 2235 of the
mounting shell 223, and a part of the second wiring harness assembly 28 is located in the fifth accommodating portion
272 of the mounting base 27 for connection to the third end portion 261 of the second adapter piece 26.

[0052] With reference to FIG. 10, the third extending portion 2235 of the mounting shell 223 may be provided with a
third groove 22351. The third cover plate 2C is assembled to the third extending portion 2235, and the third sealing
washer 2G is accommodated in the third groove 22351 and connects the third cover plate 2C and the third extending
portion 2235 in a sealing way.

[0053] With reference to FIG. 8 and FIG. 9, the first interlocking structure 224 is fixedly mounted to the base 221 and
connected into a battery management system (BMS) of the battery product. With reference to FIG. 11, the second
interlocking structure 234 is fixedly mounted to the seat 231; when the seat 231 is inserted into the second accommodating
portion 2213 of the base 221, the second interlocking structure 234 is inserted into the first interlocking structure 224,
at this point, the second interlocking structure 234, the first interlocking structure 224 and the BMS form a low-voltage
interlocking circuit. The low-voltage interlocking circuit functions to protect the high-voltage connection circuit of the
battery product, whereby ensuring reliability and safety of the battery product.

[0054] With reference to FIG. 3, the sealing gasket 2D is provided between the seat 231 of the plug 23 and the third
main body portion 2231 of the mounting shell 223 to connect the plug 23 and the socket 22 in a sealing way.

[0055] Itshould be noted here that because the on-off connection part and the circuit protection part of the multifunctional
high-voltage connector 2 are separately provided, the on-off connection part (sealed by the sealing gasket 2D) and the
circuit protection part (sealed by the first cover plate 2A and the sealed first sealing washer 2E) are sealed respectively
and separately, whereby reducing respective sealing surfaces and greatly improving sealing effects.

Claims

1. A multifunctional high-voltage connector (2), comprising:

a fuse (21);
a socket (22) comprising:

a base (221); and
a socket terminal (222) fixedly mounted to the base (221);

a plug (23) comprising:

a seat (231); and
a plug terminal (232) fixedly mounted to the seat (231);
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wherein:

the base (221) comprises: a first main body portion (2211); a first accommodating portion (2212), protruding
from the first main body portion (2211) in a thickness direction (T); and a second accommodating portion
(2213), protruding from the first main body portion (2211) in the thickness direction (T) and provided to be
spaced apart from the first accommodating portion (2212) in a length direction (L);

the fuse (21) is accommodated in the first accommodating portion (2212), at least a part of the socket
terminal (222) is accommodated in the second accommodating portion (2213), and the seat (231) of the
plug (23) is inserted into the second accommodating portion (2213) of the base (221) in such a way that
the plug terminal (232) is inserted into the socket terminal (222).

2. The multifunctional high-voltage connector (2) according to claim 1, characterized in that:

the socket terminal (222) comprises: a first terminal (2221) connected to the fuse (21); and a second terminal
(2222) provided to be spaced apart from the first terminal (2221); and

the plug terminal (232) comprises: a third terminal (2321) inserted into the first terminal (2221); and a fourth
terminal (2322) inserted into the second terminal (2222) and connected to the third terminal (2321).

3. The multifunctional high-voltage connector (2) according to claim 2, characterized in that:

the first terminal (2221) comprises: a first holding portion (22211) embedded in the first main body portion (2211)
of the base (221); a first inserting portion (22212) accommodated in the second accommodating portion (2213);
and a first connecting portion (22213) accommodated in the first accommodating portion (2212) and connected
to the fuse (21);

the second terminal (2222) comprises: a second holding portion (22221) embedded in the first main body portion
(2211) of the base (221); a second inserting portion (22222) accommodated in the second accommodating
portion (2213); and a second connecting portion (22223) extending from the first main body portion (2211); and
the third terminal (2321) is inserted into the first inserting portion (22212) of the first terminal (2221), and the
fourth terminal (2322) is inserted into the second inserting portion (22222) of the second terminal (2222).

4. The multifunctional high-voltage connector (2) according to claim 3, characterized in that:

the first inserting portion (22212) is accommodated in the third terminal (2321), and the second inserting portion
(22222) is accommodated in the fourth terminal (2322);

the third terminal (2321) comprises a first elastic clamping portion (23211) for clamping the first inserting portion
(22212); and

the fourth terminal (2322) comprises a second elastic clamping portion (23222) for clamping the second inserting
portion (22222).

The multifunctional high-voltage connector (2) according to claim 1, characterized in that:

the socket (22) further comprises a mounting shell (223);

the mounting shell (223) comprises: a third main body portion (2231); a first extending portion (2232) protruding
from the third main body portion (2231) in the thickness direction (T); and a through hole (2233) running through
the third main body portion (2231) in the thickness direction (T); and

the first accommodating portion (2212) of the base (221) is accommodated in the first extending portion (2232)
of the mounting shell (223), and the second accommodating portion (2213) extends from the mounting shell
(223) via the through hole (2233).

6. The multifunctional high-voltage connector (2) according to claim 5, characterized in that:

the base (221) further comprises: a third accommodating portion (2214) provided to be spaced apart from the
first accommodating portion (2212) in the length direction (L); and

the multifunctional high-voltage connector (2) further comprises: a first adapter piece (24) embedded in the first
main body portion (2211) of the base (221), wherein a first end portion (241) of the first adapter piece (24) is
located in the first accommodating portion (2212) and connected to the fuse (21), and a second end portion
(242) of the first adapter piece (24) is located in the third accommodating portion (2214); and a first wiring
harness assembly (25) fixed to the mounting shell (223) of the socket (22), wherein a part of the first wiring
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harness assembly (25) is located in the third accommodating portion (2214) of the base (221) and connected
to the second end portion (242) of the first adapter piece (24).

7. The multifunctional high-voltage connector (2) according to claim 6, characterized in that the multifunctional high-
voltage connector (2) further comprises: a second adapter piece (26); a mounting base (27) mounted with the second
adapter piece (26) and fixed to the mounting shell (223); and a second wiring harness assembly (28) fixed to the
mounting shell (223) and connected to the second adapter piece (26).

8. The multifunctional high-voltage connector (2) according to claim 7, characterized in that:

the mounting base (27) comprises: a fifth main body portion (271); and a fifth accommodating portion (272)
protruding from the fifth main body portion (271) in the thickness direction (T);

the second adapter piece (26) is embedded in the fifth main body portion (271), a third end portion (261) of the
second adapter piece (26) is located in the fifth accommodating portion (272), and a fourth end portion (262)
of the second adapter piece (26) is located outside the fifth main body portion (271);

a part of the second wiring harness assembly (28) is located in the fifth accommodating portion (272) of the
mounting base (27) and connected to the third end portion (261) of the second adapter piece (26).

9. A battery product, comprising:

a case body (1); and

a battery assembly accommodated in the case body (1);

wherein the battery product further comprises the multifunctional high-voltage connector (2) according to any
one of claims 1 to 6, the socket (22) of the multifunctional high-voltage connector (2) is fixedly mounted to the
case body (1), and at least a part of the socket terminal (222) of the socket (22) extends into the case body (1)
and is connected to the battery assembly.

10. The battery product according to claim 9, characterized in that:

the battery assembly comprises a first output pole and a second output pole;

the multifunctional high-voltage connector (2) further comprises: a second adapter piece (26); and a second
wiring harness assembly (28) connected to the second adapter piece (26); and

the first output pole of the battery assembly is connected to the socket terminal (222), and the second output
pole is connected to the second adapter piece (26).
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